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WHAT IS CLAIMED IS: 
1. A semiconductor device, comprising: 
a first base layer having a first conductivity 
type, said first base layer having first and second 
5 surfaces and further having a high resistance; 

a second base layer, provided in said first 
surface, having a second conductivity type; 

an emitter layer, provided in said second tehse 
layer, having said first conductivity type; % <£ 

10 a gate electrode provided through a gate ^ 

insulating film over said second base layer disposed 5 ^ O 
between said emitter layer and said first base lay^r; 

a buffer layer, formed in said second surface, 
having said first conductivity type and further having 
15 a high impurity concentration; 

a first activation rate, defined by an activated 
first conductivity type impurity density [cm -2 ] in said 
buffer layer due to SR analysis/a first conductivity 
type impurity density [cm" 2 ] in said buffer layer due 
20 to SIMS analysis, being 25% or more; 

a collector layer, provided in said buffer layer, 
having said second conductivity type; and 

a second activation rate, defined by an activated 
second conductivity type impurity density [cm -2 ] in 
25 said collector layer due to SR analysis/a second 

conductivity type impurity density [cm -2 ] in said 
collector layer due to SIMS analysis, being more than 



mm 
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0% and 10% or less. 

2. The semiconductor device according to claim 1, 
wherein the dose of the second conductivity type 
impurity in said buffer layer positioned within 2 urn 

5 from the surface of said collector layer is 

1 X 10^5 cm -2 or more 

3. The semiconductor device according to claim 1, 
wherein said buffer layer is provided in said first 
base layer formed within 2 n m from the surface of said 

10 collector layer. 

4. The semiconductor device according to claim 3, 
wherein the dose of the second conductivity type 
impurity in said buffer layer positioned within 2 jam 
from the surface of said collector layer is 

15 IX 10 15 cm' 2 or more. 

5. A method of manufacturing a semiconductor 
device, comprising : 

preparing a first base layer having a first 
conductivity type and also having first and second 
20 surfaces, said first base layer having a high 

resistance; 

successively depositing an insulating film 
providing a gate insulating film and a conductive film 
providing a gate electrode on said first surface of the 
15 first base layer; 

successively patterning said conductive film and 
said insulating film to expose partly said first 
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surface; 

forming a second base layer having a second 
conductivity type in the exposed first surface by 
self -alignment ; 

selectively forming an emitter layer having said 
first conductivity type in said second base layer; 

forming an emitter electrode on said emitter 
layer; 

implanting first impurity ions having said first 
conductivity type into said second surface; 

activating said first impurity ions by first 
annealing to form a buffer layer having a high impurity 
concentration and also having said first conductivity 
type on said second surface; 

implanting second impurity ions having said second 
conductivity type into a said buffer layer; and 

activating said second impurity ions by second 
annealing to form a collector layer having said second 
conductivity type in said buffer layer. 

6. The method according to claim 5, wherein: 

a first activation rate, defined by an activated 
first conductivity type impurity density [cm" 2 ] in said 
buffer layer due to SR analysis/a first conductivity 
type impurity density [cm" 2 ] in said buffer layer due 
to SIMS analysis, is 25% or more; and 

a second activation rate, defined by an activated 
second conductivity type impurity density [cm' 2 ], in 
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said collector layer due to SR analysis/a second 
conductivity type impurity density [cm -2 ] in said 
collector layer due to SIMS analysis, is more than 0% 
and 10% or less. 

7. The method according to claim 5, wherein said 
second annealing is carried out at a temperature lower 
than the temperature for said first annealing. 

8. The method according to claim 5, wherein the 
temperature for said second annealing is lower than the 
temperature for maintaining a quality of a passivation 
film. 

9. The method according to claim 5, wherein said 
first annealing is laser annealing, and said second 
annealing is furnace annealing. 

10. The method according to claim 5, wherein said 
second impurity ions are implanted into said buffer 
layer with the dose for making said collector layer 
amorphous . 
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ABSTRACT OF THE DISCLOSURE 
A semiconductor device comprises a first base 
layer for providing a PT-IGBT or IEGT structure, which 
includes a buffer layer and a collector layer provided 
5 in the buffer layer. A first activation rate, defined 

by an activated first conductivity type impurity 
density [cm" 2 ] in the buffer layer due to SR analysis/ 
a first conductivity type impurity density [cm" 2 ] in 
the buffer layer due to SIMS analysis is given by 25% 

10 or more, and a second activation rate, defined by an 

activated second conductivity type impurity density 
[cm -2 ] in the collector layer due to SR analysis/a 
second conductivity type impurity density [cm" 2 ] in the 
collector layer duet to SIMS analysis is given by more 

15 than 0% and 10% or less. 
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